Soil obtained from a beech forest formed significant amounts of acetate when incubated in a bicarbonatebuffered, mineral salt solution under anaerobic conditions at both 5 and 20°C (21 and 38 g of acetate per kg [dry weight] of soil, respectively). At 20°C, following an 18-day lag period, rates of 0.07 mmol of acetate synthesized per g (dry weight) of soil per day were observed. Acetate was not subject to immediate turnover; methane and hydrogen were not formed during the time intervals (5°C, 335 days; 20°C, 95 days) evaluated. The synthesis of acetate from endogenous materials was coincident with acetogenic potentials, i.e., the capacity to catalyze the H2-dependent synthesis of acetate. Hydrogen consumption was not directed towards the synthesis of methane. Collectively, these results suggest that acetogenesis may be an underlying microbial activity of this forest soil.
17, 24, 26) . Likewise, in contrast to many water-saturated habitats in which sulfate-reducing bacteria can play dominant roles, the potentials of dissimilatory sulfate reducers are likely minimal in most forest soils (7, 27) . In this investigation, the anaerobic turnover of endogenous matter in terrestrial soil of a beech forest has been evaluated to determine the main carbonaceous product(s) when the soil is subjected to strictly anaerobic conditions. Soil description. Soil was obtained from a beech forest near Geisberg, Germany. The soil is classified as a Chromic Luvisol, and the parent material is limestone; the average annual soil temperature is 6°C (31) . The sampled Ah horizon, a silty loam, had a pH of 6.4 (measured at a soil-to-water ratio of 10 g [wet weight]: 25 ml). The organic carbon and total nitrogen contents of the soil approximated 60 and 3.8 g per kg (dry weight) of soil, respectively (C/N ratio of 16). The soil was collected in sterile vessels in mid-August 1992, brought to the laboratory, stored at 4°C, and used within 48 h. Thirty grams (fresh weight; equivalent to 18.6 g [dry weight]) of soil was placed into serum bottles (500 ml) without sieving. After anaerobic conditions were established by evacuating and flushing with N2 (three times), 270 ml of sterile anaerobic mineral solution (prepared by a modified Hungate technique [15] ) was added; the solution contained the following substances (in milligrams per liter): NaHCO3, 7,500; KH2PO4, 500; MgCl2 -6H20, 50; NaCl, 400; NH4Cl, 400; CaCl2 * 2H20, 10; cysteine -HCl * H20 (reducer), 500; and resazurin (redox indicator), 1 . The cysteine reducer (3 mM) was added to provide an initial redox potential of approximately -200 mV (4) . (Note that the standard half-cell potential required for the reductive synthesis of acetate from CO2 approximates -340 mV; that of the C02-CO half-cell reaction required for the synthesis of the carbonyl carbon of acetate approximates -520 mV [12, 13] (Fig. IA) ; a protracted but similar pattern was observed at 5°C (Fig. IB) . A significant increase in acetate production concomitant with the consumption of H_ was observed, and methane formation was not observed during the period of H. uptake ( Fig. I and Table 1 ). Indeed, even with H, refeeding, H2 consumption appeared to be linked to an additional increase in acetate formation (Fig. IA) . Relative to H, consumption, the differentials in acetate formation between soils lacking H2 and those supplemented with H2 approximated the following stoichiometries: at 20°C, day 46 (Fig. 1A) , 3 .74 H, -> 1 CH3COOH; at 5°C, day 169 (Fig. 1B) (19, 21, 28, 30, 32) .
The consumption of H2 appeared to be coupled to acetogenic potentials since the stoichiometries for H2/acetate approximated the 4:1 ratio indicative of H,-dependent acetogenesis (8, 9, 29) . Furthermore, the capacity to form acetate from H, appeared to parallel the inherent acetate-forming potentials of the forest soil (Fig. 1) . Methane was not detected. Methane oxidation could not have occurred since methaneutilizing bacteria are obligately aerobic (25) . The pH never decreased below 6.7 during the incubation periods, and the buffer employed was selected to approximate the carbonateenriched conditions of the soil. In addition, we have evaluated the potential impact of aeration during sampling by using a soil sampling corer and stringent anaerobic techniques in both the field and the laboratory. In all cases, the same activity (product) patterns were obtained. In this regard, exposure of certain methanogenic bacteria to oxygen may decrease their initial activities but not their viabilities (10). Thus, it seems unlikely that methanogenesis was masked or inhibited in these studies. The capacity of sulfate-reducing bacteria to form acetate at the expense of sulfate reduction would be negligible since the produced from the mineral layer of this site and H2 did not stimulate methane production (22) . However, these mineral soils appeared to consume H2 since incubation flasks developed a strong negative pressure (22) . Unfortunately, the soil extracts of this study were not analyzed and the fate of H2 was not resolved.
The Geisberg forest soil contains approximately 60 g of organic carbon per kg (dry weight) of soil (31) (3, 16, 17) . Acetate is also the predominant H2-dependent product when tundra wetland soil is incubated with H2-CO2 at low temperatures; methanogenesis is an ongoing process, and the acetate formed is subject to immediate turnover to methane (20) . Unlike the acetate in those studies, acetate formed by the beech forest soil was not subject to immediate methanogenic turnover. The possibility that acetate constitutes a trophic link between anaerobic and aerobic forest soil communities is currently under investigation.
